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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The photosensitive polysilazane constituent containing polysilazane and a photo-oxide 
generating agent. 

[Claim 2] The formation approach of the patternized polysilazane film which changes including the 
process which forms the paint film of the photosensitive polysilazane constituent containing 
polysilazane and a photo-oxide generating agent, the process which irradiates light in the shape of a 
pattern at said paint film, and the process which carries out dissolution removal of the part by which said 
paint film was irradiated. 
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precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of forming the polysilazane film and 
insulator layer which used such a constituent for the photosensitive polysilazane constituent especially 
the photodegradable polysilazane constituent which can form the film in which detailed patterning 
processing by light is possible, and the list, and were patternized. 
[0002] 

[Description of the Prior Art] It is common knowledge that a photoresist is used for the manufacture 
process of a semiconductor device. There are a negative mold which stops being able to melt into a 
developer easily due to an optical exposure, and a positive type which becomes easy to melt into a 
developer by optical exposure conversely in a photoresist. Many advanced properties are demanded of 
such a photoresist. Especially processing of the semiconductor device detailed-izing of which is being 
enhanced is demanding high resolution also of the photoresist used for it. Generally, compared with a 
negative mold, a positive type can attain high resolution. Moreover, the dry etching method is used for 
detailed patterning processing of a semiconductor device in many cases, and a photoresist is also 
required to bear the oxygen plasma (oxygen-proof plasma nature). As a photoresist ingredient, generally 
an acrylic polymer is begun and a variety of organic materials are used. A photoresist is removed after 
completion of patterning processing (etching processing) by ashing (ashing processing) and/or the 
suitable solvent by the oxygen plasma. 

[0003] On the other hand, in manufacture of a semiconductor device and a liquid crystal display, 
patterning processing of various elements is carried out including the interlayer insulation film. Such an 
element is exposed to the elevated temperature which generally exceeds 400 degrees C in production 
processes (for example, wiring vacuum evaporationo process by CVD), such as a semiconductor device. 
Therefore, the organic material of thermal resistance is inadequate and use of an inorganic material is 
desired. It is known that especially the patternized silica system ceramic film is useful to a 
semiconductor device, a liquid crystal display, a printed circuit board, etc. as a coat excellent in abrasion 
resistance besides thermal resistance, corrosion resistance, insulation, transparency, etc. For example, 
after applying the coating liquid containing polysilazane, forming a paint film on a substrate, irradiating 
ultraviolet rays in the shape of a pattern under an oxidizing atmosphere at this paint film and making 
JP,5-88373,A harden an ultraviolet-rays exposure part, the approach of forming a ceramic film pattern is 
indicated by by removing an ultraviolet-rays unexposed part. It can be concluded that the above- 
mentioned ceramic film pattern is the photoresist of a negative mold since an optical exposure part 
hardens and remains. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, detailed-izing of processing of a 
semiconductor device etc. is being enhanced. For this reason, it is a positive type with resolution high as 
a type of a resist, and a high ingredient of oxygen-proof plasma nature is desired. Moreover, when using 
it, making the coat which carried out patterning remain as an interlayer insulation film, an ingredient 
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excellent in the high thermal resistance demanded as an interlayer insulation film besides the 
requirements accompanying the above-mentioned detailed-izing, a low dielectric constant, transparency, 
etc. is desired. 
[0005] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly, when the photo- 
oxide generating agent was added to polysilazane, also unexpectedly, polysilazane decomposed by the 
exposure of light, and this invention person found out that the polysilazane film which the optical 
exposure part was removed by subsequent development and patternized was obtained, and reached this 
invention. 

[0006] That is, according to this invention, the formation approach of the patternized polysilazane film 

which changes including the process which forms the paint film of the photosensitive polysilazane 

constituent containing [1] polysilazane and a photo-oxide generating agent and the photosensitive 

polysilazane constituent containing [2] polysilazane and a photo-oxide generating agent, the process 

which irradiates light in the shape of a pattern at said paint film, and the process which carries out 

dissolution removal of the part by which said paint film was irradiated is offered. The desirable 

embodiments of this invention are enumerated below. 

[3] Said polysilazane is mainly following general formula (I): [0007]. 

[Formula 1] 
R* 
I 

( — Si N — ) (I) 

I I 
R * R 8 

[0008] (-- Rl, R2, and R3 express independently the radical whose part linking directly to silicon or 
nitrogen is carbon, an alkyl silyl radical, an alkylamino radical, or an alkoxy group among an upper type 
except a hydrogen atom, an alkyl group, an alkenyl radical, a cycloalkyl radical, aryl groups, and these 
radicals, respectively.) ~ photosensitive polysilazane constituent given in [1] term characterized by 
being the polysilazane or its denaturation object of the number average molecular weight 100-50,000 
containing the frame expressed. 

[4] Said polysilazane is mainly following general formula (II):-(SiR4 1.5 (NR5)) n-. (II) 
(— R4 and R5 express independently the radical whose part linking directly to silicon or nitrogen is 
carbon, an alkyl silyl radical, an alkylamino radical, or an alkoxy group among an upper type except a 
hydrogen atom, an alkyl group, an alkenyl radical, a cycloalkyl radical, aryl groups, and these radicals, 
respectively, and n is the integer of arbitration here.) - photosensitive polysilazane constituent given in 
[1] term characterized by being polysilazane of the number average molecular weight 100-100,000 
containing the frame expressed. 

[5] The inside of said formula (II), and R4 It is a methyl group or a phenyl group, and is R5. 
Photosensitive polysilazane constituent given in [4] terms characterized by being hydrogen. 
The denaturation object of said polysilazane as a main repeat unit [6] -(RSiN3)-, - RSiN2 0-, - 
(RSiN02)-, and -(RSi03)- among [type R is a photosensitive polysilazane constituent given in [3] terms 
characterized by being the polyorgano SHIROKI Southern of the number average molecular weight 
300-100,000 containing] which is an alkyl group, an alkenyl radical, a cycloalkyl radical, an aryl group, 
an alkylamino radical, or an alkyl silyl radical. 

[0009] [7] A photosensitive polysilazane constituent given in any 1 term of [1] term characterized by 
said photo-oxide generating agent being a peroxide, or [- [ 3]] [6] term. 

[8] A photosensitive polysilazane constituent with said peroxide given in - tetrapod (t-butylperoxy 
carbonyl) benzophenone, or t-butylperoxy benzoate, 3, 3', 4, and 4'alpha, alpha'[7] characterized by 
being - screw (t-butylperoxy) diisopropylbenzene term. 

[9] Photosensitive polysilazane constituent given in any 1 term of [1] term characterized by including 
sensitizing dye further, or [- [ 3]] [8] term. 

[10] A photosensitive polysilazane constituent given in [9] terms characterized by choosing said 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/27/2006 



JP,2000-181069,A [DETAILED DESCRIPTION] 



Page 3 of 15 



sensitizing dye as a coumarin, keto coumarins, and those derivative lists from thio pyrylium salt. 
[11] Photosensitive polysilazane constituent given in [9] or [10] terms which are characterized by 
including an oxidation catalyst further. 

[12] A photosensitive polysilazane constituent given in [1 1] terms characterized by said oxidation 
catalyst being propionic-acid palladium. 

[0010] [13] An approach given in [2] terms characterized by performing said dissolution removal 
process using a weak alkali water solution. 

[14] The formation approach of the patternized insulator layer which changes including the process 
made to convert into a silica system ceramic coat by left or calcinating the patternized polysilazane film 
which was formed in [2] terms by the approach of a publication in a perimeter ambient atmosphere. 
[001 1] By adding a photo-oxide generating agent to polysilazane, by irradiating light in the shape of a 
pattern, polysilazane decomposes and, according to this invention, the polysilazane film patternized by 
subsequent development is obtained. The patternized polysilazane film can be used as a photoresist as it 
is. Since the photoresist by this invention is a positive type, its resolution is high, and moreover, 
enzyme-proof plasma nature becomes high rather than the resist of an organic material system. Since 
especially the polysilazane film by this invention has high oxygen-proof plasma nature, it is very useful 
as alternate material of the silicon content resist in the two-layer resist method. Moreover, the 
patternized silica system ceramic coat excellent in high thermal resistance suitable as an interlayer 
insulation film, a low dielectric constant, transparency, etc. is obtained by long-duration-leaving it or 
calcinating the polysilazane film patternized by this invention. 

[0012] By including sensitizing dye in the photosensitive polysilazane constituent of this invention, 
positive type patterning using the cheap light sources, such as a high-pressure mercury-vapor lamp, 
becomes possible. Furthermore, by including an oxidation catalyst in the constituent of this invention 
containing sensitizing dye, the sensitizing dye concerned can be made to disassemble at the time of coat 
baking after patterning, and a transparent silica system ceramic coat useful as interlayer insulation films, 
such as a liquid crystal display, is obtained. Moreover, by adding a pigment to the photosensitive 
polysilazane constituent by this invention, it excels in thermal resistance, insulation, and a degree of 
hardness, and the good color filter and black matrix of pattern precision can be manufactured. 
[0013] Hereafter, this invention is explained in detail. The polysilazane used by this invention can also 
use the mixture of a copolymer with the polymer of polysilazane and others, or polysilazane and other 
compounds not to mention a polysilazane independent. There is a thing which has the shape of a chain, 
annular, or the structure of cross linkage, or a thing which has the structure of these plurality in 
intramolecular at coincidence, and independent [ these ] or mixture can also be used for the polysilazane 
to be used. 

[0014] Although there is the following as an example of representation of the polysilazane to be used, it 
is not limited to these. From the degree of hardness of the film obtained, or the point of compactness, 
perhydro polysilazane is desirable and ORGANO polysilazane is desirable in respect of flexibility. 
Selection of these polysilazane can be suitably performed according to an application, if it is this 
contractor, the above-mentioned general formula (I) - Rl and R2 And R3 what has a hydrogen atom - 
perhydro polysilazane - it is ~ the manufacturing method - for example, JP,63-16325,B and D.Seyferth 
** -- Communication of Am.Cer.Soc, C-13, and January 1983. It is reported. Although what is obtained 
by these approaches is the mixture of the polymer which has various structures, it contains a chain-like 
part and an annular part in intramolecular fundamentally, and it is [0015]. 
[Formula 2] 



[0016] It can express with An example of the structure of perhydro polysilazane is shown 

below. 





b 



[0017] 
[Formula 3] 
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SiH 3 



[0018] a general formula (I) - Rl And R2 A hydrogen atom and R3 the manufacture approach of 
polysilazane of having a methyl group - D.Seyferth ** - it is reported to Polym.Prepr., Am.Chem.Soc, 
Div.Polym.Chem., 25, and 10 (1984). A repeat unit is the linear polymer and the annular polymer of - 
(SiH2 NCH3)-, and, as for the polysilazane obtained by this approach, neither has the structure of cross 
linkage, a general formula (I) -- Rl And R3 A hydrogen atom and R2 the manufacturing method of the 
polyorgano (hydronalium) silazane which has an organic radical D.Seyferth ** — it is reported to 
Polym.Prepr., Am.Chem.Soc, Div.Polym.Chem., 25, 10 (1984), JP,61-89230,A, and a 62-156135 
official report. The thing and X (R3 SiHNH) to which -(R2 SiHNH)- is repeated in the polysilazane 
obtained by these approaches, and polymerization degree mainly has the cyclic structure of 3-5 as a unit 
in it Some which have the chain structure and cyclic structure in coincidence are in the intramolecular 
shown with the chemical formula of [(R2 SiH) 1 .5 N] 1-X (0.4< x<l). 

[0019] It is Rl at a general formula (I). A hydrogen atom and R2 And R3 The polysilazane which has an 

organic radical, and Rl And R2 An organic radical and R3 What has a hydrogen atom repeats -(Rl R2 

SiNR3)-, and polymerization degree mainly has the cyclic structure of 3-5 as a unit. Although the 

polysilazane to be used has the main frame which consists of a unit expressed with the above-mentioned 

general formula (I), when the unit expressed with a general formula (I) may circularize so that clearly 

[ the above ], the annular part serves as an end group in that case and such circularization is not carried 

out, the end of the main frame is Rl, R2, and R3. They can be the same radical or hydrogen, the inside 

of a polyorgano (hydronalium) silazane - D.Seyferth ** ~ Communication ofAm.Cer.Soc, C-132, and 

July 1984. Some which have the structure of cross linkage are in intramolecular which is reported. An 

example is shown below. 

[0020] 

[Formula 4] 
R H 
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Si 
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Si 
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H 



Si' 



R = CHa 



[0021] Moreover, polysilazane (Rl Si(NH) X) which has the structure of cross linkage obtained by the 
ammonolysis of Rl SiX3 (X: halogen) which is reported to JP,49-69717,A or Rl SiX3 And R22SiX2 
The polysilazane which has the following structure acquired by ** ammonolysis can also be used as a 
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start ingredient. 
[0022] 
[Formula 5] 

R H R 1 H 

— ( Si N h» ( Si N — )~ — 

I , i 
R' NH 

I 

(m, n : jEOHIfc) 

[0023] Moreover, the PORIME taro silazane which contains a metal atom as a polysilazane denaturation 
object like the following structure (M which is the metal atom of a side chain may be constructing the 
bridge among a formula) can also be used as a start ingredient. 
[0024] 
[Formula 6] 

R H R 1 H 

I I I I 
—d S i N hn C S i N — h — 



M 

Cm, n : jEOfigfc) 



[0025] in addition, a repeat unit which is reported to JP,62- 195024, A - [(SiH2) n (NH) m] and [(SiH2) r 
O] (among these formulas) n, m, and r respectively - 1, 2, or 3 it is - the Pori Shiroki Southern to 
which it is expressed The PORIBORO silazane excellent in the thermal resistance which a boron 
compound is made to react to polysilazane which is reported to JP,2-84437,A, and is manufactured, 
JP,63-81 122,A, 63-191832, the PORIME taro silazane that polysilazane and a metal alkoxide which are 
reported to JP,2-77427,A are made to react, and is manufactured, JP,1-138108,A, 1-138107, 1-203429, 
Make molecular weight which is reported to 1-203430, 4-63833, and a 3-320167 official report increase, 
or (Front 4 persons of the above-mentioned official report), The inorganic silazane high polymer and 
reforming polysilazane which raised hydrolysis-proof nature (back 2 persons), JP,2-175726,A, 5-86200, 
5-331293, Copolymerization polysilazane advantageous to thick-film-izing which introduced the 
organic component into polysilazane which is reported to the 3-31326 official report, JP,5-238827,A, 6- 
122852, 6-299188, The construction to metals which added or added the catalyst compound for 
promoting ceramics-ization to polysilazane which is reported to 6-306329, 6-240208, and a 7-196986 
official report, such as plastics and aluminum, is possible. The low-temperature ceramics-ized 
polysilazane ceramics-ized more at low temperature can be used similarly. 

[0026] Setting to this invention, especially suitable polysilazane is mainly following general formula 
(II):-(SiR4 1 .5 (NR5)) n-. (II) 

(— R4 and R5 express independently the radical whose part linking directly to silicon or nitrogen is 
carbon, an alkyl silyl radical, an alkylamino radical, or an alkoxy group among an upper type except a 
hydrogen atom, an alkyl group, an alkenyl radical, a cycloalkyl radical, aryl groups, and these radicals, 
respectively, and n is the integer of arbitration here.) - the number average molecular weight 100- 
100,000 containing the frame expressed - it is polysilazane of 300-10,000 preferably. The most suitable 
polysilazane is the inside of a formula (II), and R4. It is a methyl group and is R5. The inside of the poly 
methyl silazane which is hydrogen, or a formula (II), and R4 It is the polyphenyl silazane whose R5 it is 
a phenyl group and is hydrogen. It sets to the ammonolysis at the time of compounding usual 
polysilazane, and such polysilazane is R4 SiC13 to a start raw material. It is easily obtained by using it. 
namely, the poly methyl silazane - CH3 SiC13 from - a polyphenyl silazane - C6 H5 SiC13 from - it is 
obtained, respectively. Please refer to JP,63-16325,B by these people about the ammonolysis at the time 
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of compounding polysilazane, for example. 

[0027] this invention - setting — as a suitable polysilazane denaturation object -- being main -- repeating 
- as a unit -(RSiN3)-, -(RSiN2 O)-, -(RSiN02)-, and -(RSi03)- the polyorgano SHIROKI Southern of 
the number average molecular weight 300-100,000 containing [the inside of a formula and R are an 
alkyl group, an alkenyl radical, a cycloalkyl radical, an aryl group, an alkylamino radical, or an alkyl 
silyl radical] is mentioned. Such polyorgano SHIROKI Southern is general formula Rn SiX4-n. The 
organic halo silane shown by [R is an alkyl group, an alkenyl radical, a cycloalkyl radical, an aryl group, 
an alkylamino radical, or an alkyl silyl radical among a formula, and X is a halogen atom, and n is 1 or 
2] can be manufactured by making it react with ammonia and water. Since such polyorgano SHIROKI 
Southern can obtain the baking film in which a low dielectric constant is shown even when it processes 
at an elevated temperature, it is useful especially as a precursor of an interlayer insulation film. 
Moreover, in the case of polyorgano SHIROKI Southern, by changing the oxygen content contained in a 
principal chain, the specific inductive capacity of the baking film can be controlled and there is also an 
advantage that desired specific inductive capacity can be obtained easily. Please refer to the Japanese- 
Patent- Application-No. No. 528633 [ ten to ] specification by these people about the detail of such 
polyorgano SHIROKI Southern and its manufacture approach. 

[0028] The photosensitive polysilazane constituent by this invention contains a photo-oxide generating 
agent. A photo-oxide generating agent is indirectly made an excitation state by the exposure of the light 
in the wavelength region where the sensitizing dye is excited, when using sensitizing dye directly by the 
exposure of the light in the sensitization wavelength region of the proper. Si-N association of 
polysilazane cleaves by the photo-oxide generating agent used as an excitation state, and it is thought 
that silanol (Si-OH) association generates by [ with the moisture in an ambient atmosphere ] reacting 
through the condition of a dangling bond. Since the silanol is meltable to the below-mentioned 
developer, dissolution removal only of the optical exposure part of the paint film of a photosensitive 
polysilazane constituent is carried out, and patterning of a positive type is attained. 
[0029] The photo-oxide generating agent concerned can be a peroxide. As an example of the photo- 
oxide generating agent of a peroxide system, 3, 3', 4, a 4'-tetrapod (t-butylperoxy carbonyl) 
benzophenone, t-butylperoxy benzoate, methyl-ethyl-ketone peroxide, Cyclohexanone peroxide, 
methylcyclohexanone peroxide, Methyl acetoacetate peroxide, acetylacetone peroxide, The 1 and 1- 
screws (t-hexyl peroxy) 3 and 3, a 5-trimethyl cyclohexane, The 1 and 1 -screw (t-hexyl peroxy) 
cyclohexane, 1, and 1 -screws (t-butylperoxy) 3 and 3, a 5-trimethyl cyclohexane, G t-butylperoxy-2- 
methylcyclohexane, 1, and 1 -screw (t-butylperoxy) cyclohexane, 1 and 1 -screw (t-butylperoxy) cyclo 
dodecane, 2, and 2-screw (t-butylperoxy) butane, n-butyl 4 and 4-screw (t-butylperoxy) valerate, 2 and 
2-screw (4 and 4-G t-butylperoxy cyclohexyl) propane, p-menthonaphtene hydroperoxide, a 
diisopropylbenzene hydroperoxide, 1,1,3, and 3-tetramethylbutyl hydroperoxide, cumene 
hydroperoxide, t-hexyl hydroperoxide, tert butylhydroperoxide, alpha and alpha'-screw (t-butylperoxy) 
diisopropylbenzene, Dicumyl peroxide, 2, the 5 -dimethyl -2, 5-screw (t-butylperoxy) hexane, t-butyl 
cumyl peroxide, G t-butyl peroxide, 2, the 5-dimethyl -2, 5-screw (t-butylperoxy) hexyne -3, isobutyryl 
peroxide, 3, 5, and 5-trimethylhexanoylperoxide, octanoyl peroxide, Lauroyl peroxide, stearoyl 
peroxide, succinic-acid peroxide, m-toluoyl benzoyl peroxide, benzoyl peroxide, G n-propyl peroxi 
dicarbonate, diisopropyl peroxi dicarbonate, Screw (4-t-butyl cyclohexyl) peroxi dicarbonate, G 2- 
ethoxyethyl peroxi dicarbonate, G 2-ethylhexyl peroxi dicarbonate, G 3-methoxy butylperoxy 
dicarbonate, JI (3-methyl-3-methoxy butyl) peroxi dicarbonate, alpha and alpha f -screw (neo decanoyl 
peroxy) diisopropylbenzene, Cumyl peroxy neo decanoate, 1, 1 and 3, 3-tetramethylbutylperoxy neo 
decanoate, 1 -cyclohexyl- 1-methylethyl peroxy neo decanoate, t-hexyl peroxy neo decanoate, t- 
butylperoxy neo decanoate, t-hexyl peroxy pivalate, t-butylperoxy pivalate, 1,1,3,3- 
tetramethylbutylperoxy-2-ethylhexanoate, 2, the 5-dimethyl -2, 5-screw (2-ethyl hexa noil peroxy) 
hexane, 1 -cyclohexyl- 1-methylethyl peroxy-2-ethylhexanoate, t-hexyl peroxy 2-ethylhexanoate, t- 
butylperoxy 2-ethylhexanoate, t-butylperoxy iso butyrate, t-hexyl peroxy isopropyl 
MONOKABONETO, t-butylperoxy maleic acid, t-butylperoxy 3, 5, and 5-trimethyl hexanoate, t- 
butylperoxy laurate, 2, the 5-dimethyl -2, 5-(m-toluoyl peroxy) hexane, t-butylperoxy isopropyl mono- 
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carbonate, t-butylperoxy 2-ethylhexyl mono-carbonate, t-hexyl peroxy benzoate, 2, the 5-dimethyl -2, 5- 
screw (benzoyl peroxy) hexane, t-butylperoxy acetate, t-butylperoxy-m-toluoyl benzoate, Screw (t- 
butylperoxy) isophthalate, t-butylperoxy allyl compound mono-carbonate, t-butyl trimethylsilyl 
peroxide, 2, 3 -dimethyl -2, 3-diphenyl butane, 1, and 3-JI (t-butylperoxy carbonyl) benzene etc. is 
mentioned. 

[0030] The photo-oxide generating agent concerned can also be a naphthoquinonediazide sulfonate or 
nitrobenzyl ester. As an example of the photo-oxide generating agent of a naphthoquinonediazide 
sulfonate system l,2-naphthoquinone-(2)-diazido-5-sulfonic-acid chloride, 1 ,2-naphthoquinone-(2)- 
diazido-4-sulfonic-acid chloride, 2, 3, 4-trihydroxy benzophenone and 6-diazo - 5, ester with a 6- 
dihydro-5-oxo~naphthalene-l -sulfonic acid (monochrome - Tori), A 2, 3, 4, and 4 f -trihydroxy 
benzophenone and 6-diazo - Ester (monochrome - Tori) with 5 and a 6-dihydro-5-oxo--naphthalene-l- 
sulfonic acid etc. is mentioned. As an example of the photo-oxide generating agent of a nitrobenzyl ester 
system, nitrobenzyl tosylate, dinitro benzyl tosylate, nitrobenzyl chloride, dinitro benzyl chloride, 
nitrobenzyl bromide, dinitro benzyl bromide, nitrobenzyl acetate, dinitro benzyl acetate, nitrobenzyl 
TORIKURORO acetate, nitrobenzyl trifluoroacetate, etc. are mentioned. Benzoin tosylate is also useful 
as other photo-oxide generating agents. It can also be used combining these photo-oxide generating 
agents if needed. 

[0031] Generally the photosensitive polysilazane constituent by this invention contains the above- 
mentioned photo-oxide generating agent in 0.05 - 50% of the weight of an amount to polysilazane 
weight according to the class and application. If there are few contents of a photo-oxide generating agent 
than 0.05 % of the weight, a decomposition reaction rate will become very slow, and if it increases more 
than 50 % of the weight on the contrary, the precise film which is the description of the polysilazane 
origin will become difficult to get. As for a photo-oxide generating agent, it is desirable to be more 
preferably contained in 1 - 20% of the weight of an amount 0. 1 to 20% of the weight to polysilazane 
weight. 

[0032] Preparation of the photosensitive polysilazane constituent by this invention is performed by 
adding the above-mentioned photo-oxide generating agent to polysilazane. It is desirable to mix, while it 
is desirable to mix a photo-oxide generating agent to homogeneity and it fully stirs polysilazane and a 
photo-oxide generating agent for that purpose, or to mix, after melting and diluting each to the below- 
mentioned solvent. It is desirable to mix especially, after melting this to a solvent on the occasion of 
mixing, when a photo-oxide generating agent is a solid-state. There is especially no limit in the 
temperature and the pressure at the time of addition, and it can add under a room temperature and 
atmospheric pressure, however, under the environment which does not contain the sensitization 
wavelength of the photo-oxide generating agent to be used, it comes out and a dark place and working 
are preferably desirable until it results in the below-mentioned development process from the time of the 
addition so that a photo-oxide generating agent may not be excited. 

[0033] It may be advantageous if sensitizing dye is mixed to the photosensitive polysilazane constituent 
by this invention. Depending on a photo-oxide generating agent, there are 3, 3', and what has the 
wavelength region shorter than about 330nm like 4 and a 4'-tetrapod (t-butylperoxy carbonyl) 
benzophenone where itself is excited, for example. In performing an optical exposure using excimer 
lasers, such as a KrF system (248nm) and an ArF system (193nm), since a photo-oxide generating agent 
is excited directly, sensitizing dye does not have the need. However, when using the cheap light sources, 
such as a high pressure mercury vapor lamp (360-430nm), a photo-oxide generating agent can be 
indirectly excited by combining the sensitizing dye excited in the wavelength region concerned. Thus, 
patterning using the cheap light source in ordinary use of the photosensitive polysilazane constituent of 
this invention becomes possible by combining sensitizing dye. 

[0034] As sensitizing dye which can be used for the photosensitive polysilazane constituent of this 
invention, a coumarin, keto coumarins and those derivatives, thio pyrylium salt, etc. specifically p-screw 
(o-methyl styryl) benzene, 7-dimethylamino-4-methyl quinolone -2, a 7-amino-4-methyl coumarin, 4, a 
6-dimethyl-7-ethylamino coumarin, 2 -(p-dimethylaminostyryl)- Pyridyl methyl iodide, 7-diethylamino 
coumarin, a 7-diethylamino-4-methyl coumarin, 2, 3, 5, 6-1H, 9, 9a, a 4H-tetrahydro-8-methyl kino 
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RIJINO<l-gh> coumarin, A 7-diethylamino-4-trifluoromethyl coumarin, a 7-dimethylamino-4- 
trifluoromethyl coumarin, 9, 9a, a 7-amino-4-trifluoromethyl coumarin, 2, 3 and 5, 6-1H, and 4H- 
tetrahydro kino RIJINO-<l-gh> coumarin, A 7-ethylamino-6-methyl-4-trifluoromethyl coumarin, A 7- 
ethylamino-4-trifluoromethyl coumarin, 2, 3 and 5, 6-1H, 9, 9a, a 4H-tetrahydro-9-KARUBO ethoxy 
kino RIJINO-<l-gh> coumarin, 3-(2 , -N-methyl benzimidazolyl)-7-N and N-diethylamino coumarin, An 
N-methyl-4-trifluoromethyl piperidino-<3 and 2-g> coumarin, 2 -(p-dimethylaminostyryl)- 
Benzothiazolyl ethyl iodide, 3-(2'-benzimidazolyl)-7-N and N-diethylamino coumarin, 3-(2 f - 
benzothiazolyl)-7-N, and N-diethylamino coumarin, the pyrylium salt expressed with a bottom type to a 
list, and thio pyrylium salt are mentioned. 
[0035] 
[Formula 7] 
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[0036] The following compounds are mentioned as an example of still more nearly another sensitizing 
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C 2 H 5 C 2 H 5 



[0038] Especially suitable sensitizing dye is a 7-diethylamino-4-methyl coumarin and a 7-diethylamino- 
4-trifluoromethyl coumarin. What is necessary is just to make the above-mentioned sensitizing dye 
contain in 1 - 20% of the weight of an amount preferably 0.05 to 50% of the weight generally to 
polysilazane weight among the photosensitive polysilazane constituent by this invention, when 
combining sensitizing dye. 

[0039] When sensitizing dye is mixed to the photosensitive polysilazane constituent by this invention, 
the coat obtained may color. Since it removes the resist concerned after termination of desired patterning 
processing in using the constituent concerned as a photoresist, coloring of a resist does not almost pose a 
problem. However, when using it, without removing the coat containing sensitizing dye after patterning 
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when manufacturing the interlayer insulation film by which patterning was carried out using the 
constituent of this invention, it may be required for the coat after baking to be transparent to the light. 
Even in such a case, it is able for the photo-oxide generating agent contained in the constituent of this 
invention to disassemble sensitizing dye at the time of coat baking, and to carry out the rarefaction of the 
coat at it. Furthermore, although it does not participate in the photoreaction directly, a much more 
transparent coat can be obtained by adding separately the oxidation catalyst which makes sensitizing dye 
disassemble at the time of coat baking to the constituent of this invention. As an example of such an 
oxidation catalyst, metaled organic compounds, particles, etc., such as propionic-acid palladium, acetic- 
acid palladium, acetylacetonato platinum, ethyl acetonato platinum, a palladium particle, and a platinum 
particle, are mentioned. What is necessary is just to make it contain in 0.1 - 5% of the weight of an 
amount preferably 0.05 to 10% of the weight generally to polysilazane weight among the photosensitive 
polysilazane constituent by this invention, when adding an oxidation catalyst. Moreover, unnecessary 
coloring matter is disassembled and decolorized by adding such an oxidation catalyst, and also 
ceramics-ization of polysilazane can also be promoted. 

[0040] The polysilazane constituent which was excellent in thermal resistance, insulation, and a degree 
of hardness, and fitted production of a color filter with a good pattern precision or a black matrix can be 
obtained by adding a pigment to the above-mentioned photosensitive polysilazane constituent as another 
mode of this invention. Even if the pigment itself is conductivity, the color filter and black matrix which 
are acquired from the photosensitive polysilazane constituent containing the pigment by this invention 
serve as an insulator as a color filter or a black matrix, while oxygen is intercepted and they are excellent 
in thermal resistance (oxidation resistance in an elevated temperature), since the pigment is distributed 
in the silica system ceramics. Moreover, since the degree of hardness is high compared with common 
organic film, such as an acrylic and polyimide, the workability (membranous deposition, wiring 
attachment, bonding activity) in the front face of a color filter or a black matrix becomes good, and the 
silica system ceramic film can raise the yield. Furthermore, the amount of degasifying generated from 
the ceramic film at the time of heating also becomes less than the amount of degasifying generated from 
the common organic film very much. 

[0041] As an example of the pigment which can be added to the photosensitive polysilazane constituent 
of this invention, graphite, carbon black, black titanium oxide, ferrous oxide, copper chromium system 
black, **** manganese system black, cobalt iron chromium system black, etc. are mentioned. Generally 
a pigment addition is 10 - 500 % of the weight preferably 0.05 to 1000% of the weight to polysilazane 
weight. When using a pigment, preparation of the photosensitive polysilazane constituent which added 
the pigment by this invention is performed by adding a pigment to polysilazane at the above-mentioned 
photo-oxide generating agent, the above-mentioned sensitizing dye, and/or the above-mentioned 
oxidation catalyst list. It is desirable to mix, while it is desirable to mix both to homogeneity and it fully 
stirs for that purpose at the time of addition although especially addition sequence is not a problem, or to 
mix, after making the below-mentioned solvent melt or distribute a photo-oxide generating agent, the 
above-mentioned sensitizing dye, and/or the above-mentioned oxidation catalyst and diluting. 
[0042] In using a solvent, benzene, toluene, a xylene, ethylbenzene, Aromatic compound; cyclohexane; 
cyclohexene; decahydronaphthalene; dipentenes, such as diethylbenzene, trimethyl benzene, and triethyl 
benzene; N pentane, i-pentane, n-hexane, i-hexane, n-heptane, i-heptane, N-octane, i-octane, n-nonane, 
i-nonane, n-Deccan, saturated hydrocarbon compound [, such as i-Deccan, ]; ~ ethylcyclohexane; ~ 
methylcyclohexane; - p-menthonaphtene; - dipropyl ether ~ ether [, such as dibutyl ether, ]; - ketones 
[, such as methyl isobutyl ketone (MIBK) ]; - it is desirable to use ester, such as butyl acetate, 
cyclohexyl acetate, and butyl stearate. When using these solvents, in order to adjust the solubility of 
polysilazane, and the vapor rate of a solvent, two or more kinds of solvents may be mixed. 
[0043] Since it changes with the average molecular weight of the polysilazane which it is chosen and is 
used, molecular weight distribution, and its structures so that workability may become good by the 
coating approach adopted behind, the amount of the solvent used (comparatively) is freely mixable 
suitably. However, it is desirable to make polysilazane concentration into 0.1-40 % of the weight more 
suitably 0.1 to 50% of the weight in consideration of the stability and manufacture effectiveness of 
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polysilazane. 

[0044] Moreover, a suitable bulking agent and/or a suitable extending agent can be added to the 
photosensitive polysilazane constituent by this invention if needed. As an example of a bulking agent, 
the fines of non-oxide system inorganic substances, such as oxide system inorganic substances including 
a silica, an alumina, a zirconia, and a mica or silicon carbide, and silicon nitride, etc. are mentioned. 
Moreover, depending on an application, addition of metal powder, such as aluminum, zinc, and copper, 
is also possible, these bulking agents are independent in the thing of various configurations, such as the 
shape of needlelike (a whisker is included.), a grain, and a scale, — or two or more sorts can be mixed 
and it can use. Moreover, as for the magnitude of the particle of these bulking agents, it is desirable that 
it is smaller than thickness applicable at once. Moreover, the addition of a bulking agent is the range of 
0.05 weight sections - 10 weight section to the polysilazane 1 weight section, and especially a desirable 
addition is the range of 0.2 weight section - 3 weight section. Various pigments, a leveling agent, a 
defoaming agent, an antistatic agent, an ultraviolet ray absorbent, pH regulator, a dispersant, a surface 
treatment agent, a plasticizer, a dryer, and an antisagging agent may be added to the photosensitive 
polysilazane constituent of this invention if needed. 

[0045] According to this invention, the approach of forming the silica system ceramic film patternized 
using the above-mentioned photosensitive polysilazane constituent is also offered. That is, the approach 
of this invention changes including the process which forms the paint film of the photosensitive 
polysilazane constituent containing polysilazane and a photo-oxide generating agent, the process which 
irradiates light in the shape of a pattern at said paint film, and the process which carries out dissolution 
removal of the part by which said paint film was irradiated. 

[0046] Formation of the paint film of the photosensitive polysilazane constituent by this invention can 
adopt the approach of the general method of application, i.e., immersion, roll coating, bar coating, brush 
coating, spray coating, flow coating, a spin coat, etc., and can be performed on suitable substrates, such 
as a silicon substrate and a glass substrate. Moreover, gravure spreading is also possible when a base 
material is a film. The desiccation process of a paint film can also be independently established by 
request. A paint film can be made into desired thickness 1 time or by applying repeatedly twice or more 
if needed. Although desired thickness changes with applications, in the case of a photoresist, in the case 
of 0.05-2 micrometers and an interlayer insulation film, 0.3-3 etc. micrometers etc. becomes with a 
standard, for example in the case of 0.5-4 micrometers, a color filter, or a black matrix. 
[0047] After forming the paint film of the photosensitive polysilazane constituent of this invention, in 
order to dry this paint film and to decrease the subsequent amount of degasifying, it is desirable to 
prebake this paint film (heat-treatment). Generally, 40-200 degrees C, a prebaking process is 60-120 
degrees C in temperature, and for 10 - 180 seconds, when based on a hot plate, when being preferably 
based on clean oven for 30 - 90 seconds, it can be preferably carried out for 5 - 15 minutes for 1 - 30 
minutes. 

[0048] After forming the paint film of the photosensitive polysilazane constituent of this invention and 
carrying out prebaking processing if needed, light is irradiated in the shape of a pattern at this paint film. 
As such the light source, a high pressure mercury vapor lamp, a low pressure mercury lamp, a metal 
halide lamp, an excimer laser, etc. can be used. It is common to use 360-430nm light (high pressure 
mercury vapor lamp) except for micro-machining like a semi-conductor as an exposure light. Especially, 
in the case of a liquid crystal display, 430nm light is used in many cases. In such a case, when 
sensitizing dye is combined with the photosensitive polysilazane constituent of this invention, an 
advantageous thing is as having mentioned above, although exposure luminous energy is based also on 
the light source or expected thickness - general - 5 - 4000 mj/cm2 - desirable - 10 - 2000 mj/cm2 ** - 
- it carries out. This energy is 5 mj/cm2. If low, polysilazane will not fully decompose, but they are 4000 
mj/cm2 on the contrary. If high, it may become the excess of exposure and generating of halation may 
be caused. 

[0049] It is common knowledge, if it is this contractor about such a photo mask that what is necessary is 
just to use a common photo mask in order to irradiate in the shape of a pattern. Generally a perimeter 
ambient atmosphere (inside of atmospheric air) and the ambient atmosphere which carried out 
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enrichment of the oxygen content nitrogen-gas-atmosphere mind, then in order to promote 
decomposition of polysilazane although it was good may be used for the environment in the case of an 
exposure. 

[0050] In the exposure part of the photosensitive polysilazane constituent which received the exposure 
in the shape of a pattern, Si-N association of polysilazane cleaves, through the condition of a dangling 
bond, by [ with the moisture in an ambient atmosphere ] reacting, silanol (Si-OH) association generates 
and polysilazane decomposes, in order to promote generation of this silanol association - the 
polysilazane constituent after exposure - water ~ pure water may be contacted preferably. By 
developing the paint film after an exposure, the exposure part of a photosensitive polysilazane 
constituent is removed, an unexposed part remains on a substrate, and a pattern (positive type) is 
formed. Since the polysilazane which remains is hardly swollen in the below-mentioned developer, the 
pattern of the polysilazane by which decomposition removal is carried out with the pattern of exposure 
light is nearly completely in agreement, and a good pattern precision (resolution) is acquired. 
[0051] On the occasion of removal of the exposure part of a photosensitive polysilazane constituent, i.e., 
development, an alkali water solution can be used as a developer. As such an alkali water solution, water 
solutions, such as tetramethylammonium hydroxide (TMAH), a specific silicate, a sodium hydroxide, 
and a potassium hydroxide, are mentioned. It is convenient if you use about 2% of TMAH water 
solution which is an alkali developer of an industry standard in the development in this invention. 
Although the time amount which development takes is based also on thickness or a solvent, generally it 
is 0.5 - 3 minutes preferably for 0.1 to 5 minutes. Moreover, generally 20-50 degrees C of development 
temperature are 20-30 degrees C preferably. 

[0052] The exposure part of a photosensitive polysilazane constituent is removed by development, and 
patterning is completed. The patternized polysilazane film can be used as a photoresist with chemistry 
resistance strong as it is. Since the photoresist by this invention is a positive type, its resolution is high 
and, moreover, it turns into a high photoresist of dry etching-proof nature. Since oxygen-proof plasma 
nature is high, especially the photoresist by this invention is very useful as alternate material of the 
silicon content resist in the two-layer resist method. After etching a lower layer or a substrate by using 
the photoresist by this invention as a protective coat, the photoresist used as no more use is removed. 
What is necessary is just to carry out dissolution removal of the polysilazane at removal of the 
photoresist of this invention using an above-mentioned polysilazane solvent. 

[0053] What is necessary is just to make it convert into the silica system ceramic coat excellent in high 
thermal resistance, a low dielectric constant, transparency, etc. by long-duration-leaving it or 
calcinating, when using it, making the polysilazane film patternized by this invention remain as an 
interlayer insulation film etc. What is necessary is just to leave it one day or more in a perimeter ambient 
atmosphere (the inside of atmospheric air, room temperature) for a long time, for example generally, 
when leaving the polysilazane film after development. Moreover, in calcinating, although based also on 
the thermal resistance of the class of polysilazane to be used, a substrate, electronic parts, etc., etc., 
generally it makes more preferably 50-1000 degrees C of 100-1000 degrees C of burning temperature 
into 150 degrees C - 450 degrees C. Generally firing time is preferably made into 10 minutes or more 5 
minutes or more. Generally, although it is good, the ambient atmosphere which carried out enrichment 
of an oxygen content and/or the steam partial pressure a perimeter ambient atmosphere (inside of 
atmospheric air), then in order to promote oxidation of polysilazane may be used for a firing 
environments. Thus, the obtained silica system ceramic coat can show the dielectric constant of 3.3 less 
than, and more than the resistivity cm of 1013ohms depending on five or less dielectric constant and the 
case. 

[0054] Since patterning of the polysilazane can be carried out at a direct photolithography process 
according to this invention, the photoresist conventional at the patterning process of ceramic film, such 
as an insulator layer, becomes unnecessary, and simplification of a process is attained. Namely, 
spreading/baking process for forming an insulator layer on (1) substrate in a conventional method, as 
shown in drawing 1 , (2) Spreading/prebaking process for forming a resist on an insulator layer, (3) 
Although the mask alignment / exposure process exposed in the shape of a pattern through a photo 
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mask, the development / postbake process of (4) resists, the etching process of (5) insulator layers, and 
(6) resist-ashing processes are required The process which according to this invention applies (1) 
polysilazane as shown in drawing 2 , (2) It is only needing the mask alignment / exposure process, (3) 
development processes, and (4) baking processes which are exposed in the shape of a pattern through a 
photo mask, and resist spreading / prebaking process and a resist-ashing process can be skipped, and it is 
very advantageous. 
[0055] 

[Example] The following examples explain this invention further. 

Photo-oxide generating agent t-butylperoxy benzoate was added 15% of the weight to the polyphenyl 
silazane in 20% butyl-acetate solution of an example 1 polyphenyl silazane. The spin coat (rotational 
frequency 1500rpm) of this solution was carried out to the silicon wafer, and the paint film was made to 
form. The photo mask which has a predetermined pattern after carrying out warm air desiccation of this 
paint film for 20 minutes at 70 degrees C is minded, and it is KrF excimer laser light with a wavelength 
of 248nm 100 mJ/cm2 It irradiated. The paint film was immersed for 2 minutes into pure water after the 
exposure. Then, the pattern which the optical exposure part of a paint film dissolves a paint film in it 
when immersed in 2% water solution (developer) of tetramethylammonium hydroxide (TMAH) for 3 
minutes, and originates in it at a photo mask was formed. The precision of patterning was 0.75 
micrometers or more. In order to dry the paint film after patterning further and to decrease the 
subsequent amount of degasifying, it heat-treated for 10 minutes at 170 degrees C among the 
atmospheric-air ambient atmosphere with the hot plate. The thickness of the paint film after heat- 
treatment was 0.45 micrometers. The silicon wafer which has this paint film by which patterning was 
carried out was put into Usher (oxygen plasma ashing equipment), high-frequency power (500W and 
13.56MHz) was switched on by the 500mm torr (about 66.6Pa), and it exposed to the oxygen plasma for 
10 minutes. Then, when a silicon wafer is taken out and the thickness of a paint film is measured, it is 
0.43 micrometers, and about 96% of survival rate was shown. This shows that the photosensitive 
polyphenyl silazane by this invention is useful as a photoresist. 

[0056] A photo-oxide generating agent 3, 3', 4, and a 4'-tetrapod (t-butylperoxy carbonyl) benzophenone 
were added 5% of the weight to the poly methyl silazane in 15% cyclohexyl acetate solution of an 
example 2 poly methyl silazane. The spin coat (rotational frequency 1500rpm) of this solution was 
carried out to the silicon wafer, and the paint film was made to form. The photo mask which has a 
predetermined pattern after carrying out warm air desiccation of this paint film for 20 minutes at 70 
degrees C is minded, and it is KrF excimer laser light with a wavelength of 248nm 100 mJ/cm2 It 
irradiated. The paint film was immersed for 2 minutes into pure water after the exposure. Then, the 
pattern which the optical exposure part of a paint film dissolves a paint film in it when immersed in 2% 
water solution (developer) of TMAH for 3 minutes, and originates in it at a photo mask was formed. The 
precision of patterning was 0.75 micrometers or more. In order to dry the paint film after patterning 
further and to decrease the subsequent amount of degasifying, it heat-treated for 10 minutes at 170 
degrees C among the atmospheric-air ambient atmosphere with the hot plate. The thickness of the paint 
film after heat-treatment was 0.51 micrometers. The silicon wafer which has this paint film by which 
patterning was carried out was put into Usher, high-frequency power (500W and 13.56MHz) was 
switched on by the 500mm torr (about 66.6Pa), and it exposed to the oxygen plasma for 10 minutes. 
Then, when a silicon wafer is taken out and the thickness of a paint film is measured, it is 0.48 
micrometers, and about 94% of survival rate was shown. This shows that the photosensitive poly methyl 
silazane by this invention is useful as a photoresist. 

[0057] POJIREJISUTO (the product made from TOK: OFPR-800) of the example acrylic of a 
comparison was applied to the silicon wafer, and about 2-micrometer paint film was made to form. This 
film was heat-treated for 20 minutes at 140 degrees C among the atmospheric-air ambient atmosphere 
with the hot plate. When this resist film was exposed to the oxygen plasma within Usher like the 
example 1, all film disappeared. 

[0058] A photo-oxide generating agent 3, 3', 4, and a 4'-tetrapod (t-butylperoxy carbonyl) benzophenone 
were added 5% of the weight to the poly methyl silazane in 15% cyclohexyl acetate solution of an 
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example 3 poly methyl silazane, and the sensitizing dye 7-diethylamino-4-trifluoro ethyl coumarin was 
further added 10% of the weight to the poly methyl silazane. The spin coat (rotational frequency 
1500rpm) of this solution was carried out to the silicon wafer, and the paint film was made to form. The 
photo mask which has a predetermined pattern after carrying out warm air desiccation of this paint film 
for 10 minutes at 50 degrees C is minded, and it is the light of a high pressure mercury vapor lamp 50 
mJ/cm2 It irradiated. The paint film was immersed for 2 minutes into pure water after the exposure. 
Then, the pattern which the optical exposure part of a paint film dissolves a paint film in it when 
immersed in 2% water solution (developer) of TMAH for 3 minutes, and originates in it at a photo mask 
was formed. After carrying out preliminary baking of the paint film after patterning for 3 minutes at 150 
degrees C with a hot plate, it calcinated within 300-degree C clean oven for 1 hour, and the paint film 
was ceramics-ized. The thickness of the baking film was 0.50 micrometers. The baking film showed 
resistivity 5x1014 and a dielectric constant 3.0. Moreover, 500nm showed the permeability of the baking 
film and it showed 99.1% by 400nm 99.9%. This shows that the photosensitive poly methyl silazane by 
this invention is useful also as an interlayer insulation film excellent in high insulation, a low dielectric 
constant, and transparency which can be patternized. 

[0059] A photo-oxide generating agent alpha and alpha'-screw (t-butylperoxy) diisopropylbenzene were 
added 10% of the weight to the polyphenyl silazane in 40% dibutyl ether solution of an example 4 
polyphenyl silazane, and the sensitizing dye thio pyrylium salt of a bottom type was further added 5% of 
the weight to the polyphenyl silazane. 
[0060] 
[Formula 9] 

OC4H9 




B F 4 



[0061] The spin coat (rotational frequency 1500rpm) of this solution was carried out to the silicon wafer, 
and the paint film was made to form. The photo mask which has a predetermined pattern after carrying 
out warm air desiccation of this paint film for 20 minutes at 70 degrees C is minded, and it is the light of 
a high pressure mercury vapor lamp 50 mJ/cm2 It irradiated. The paint film was immersed for 2 minutes 
into pure water after the exposure. Then, the pattern which the optical exposure part of a paint film 
dissolves a paint film in it when immersed in 2% water solution (developer) of TMAH for 3 minutes, 
and originates in it at a photo mask was formed. After carrying out preliminary baking of the paint film 
after patterning for 3 minutes at 150 degrees C with a hot plate, it calcinated in the 400-degree C firing 
furnace for 1 hour, and the paint film was ceramics-ized. The thickness of the baking film was 2.5 
micrometers. The baking film showed resistivity 7x1014 and a dielectric constant 2.9. Moreover, 500nm 
showed the permeability of the baking film and it showed 96% by 400nm 99%. This shows that the 
photosensitive polyphenyl silazane by this invention is useful also as an interlayer insulation film 
excellent in high insulation, a low dielectric constant, and transparency which can be patternized. 
[0062] A photo-oxide generating agent alpha and alpha'-screw (t-butylperoxy) diisopropylbenzene were 
added 10% of the weight to polyphenyl SHIROKI Southern in 15% dibutyl ether solution of example 5 
polyphenyl SHIROKI Southern (oxygen content is ten atoms % to Si), and sensitizing dye thio pyrylium 
salt was added further 5% of the weight. The spin coat (rotational frequency 1500rpm) of this solution 
was carried out to the silicon wafer, and the paint film was made to form. The photo mask which has a 
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predetermined pattern after carrying out warm air desiccation of this paint film for 3 minutes at 80 
degrees C is minded, and it is the light of a high pressure mercury vapor lamp 50 mJ/cm2 It irradiated. 
The paint film was immersed for 2 minutes into pure water after the exposure. Then, the pattern which 
the optical exposure part of a paint film dissolves a paint film in it when immersed in 2% water solution 
(developer) of TMAH for 3 minutes, and originates in it at a photo mask was formed. After carrying out 
preliminary baking of the paint film after patterning for 5 minutes at 170 degrees C with a hot plate, it 
calcinated in the 400-degree C firing furnace for 1 hour, and the paint film was ceramics-ized. The 
thickness of the baking film was 0.35 micrometers. The baking film showed resistivity 5x1014 and a 
dielectric constant 2.7. This shows that the photosensitive polyphenyl SHIROKI Southern by this 
invention is useful also as an interlayer insulation film excellent in high insulation and a low dielectric 
constant which can be patternized. 

[0063] To 20%PGMEA (propylene-glycol-monomethyl-ether acetate) solution of an example 6 poly 
methyl silazane, it is 2, 3, and 4-trihydroxy benzophenone and 6-diazo. - Ester (monochrome, JI, Tori 
mixing) with 5 and a 6-dihydro-5-oxo--naphthalene-l -sulfonic acid was mixed 5% of the weight to the 
poly methyl silazane. The spin coat (3000rpm) of this solution was carried out to the silicon wafer, and 
the paint film was formed. This paint film was dried on the hot plate for 1 minute at 90 degrees C, and 
40mJ exposure of the light of a high pressure mercury vapor lamp was carried out through the photo 
mask which has a predetermined pattern. After leaving it in after [ an exposure ] 10-minute interspace 
mind, when it was immersed in the TMAH water solution for 1 minute 2.38%, the optical exposure 
section dissolved and the pattern originating in a photo mask was obtained. After calcinating this film in 
400-degree C clean oven for 30 minutes, when SEM observation was performed, patterning with a 
minimum line width of 0.5 micrometers has been checked. 
[0064] 

[Effect of the Invention] By adding a photo-oxide generating agent to poly silazane, by irradiating light 
in the shape of a pattern, polysilazane decomposes and, according to this invention, the polysilazane 
film patternized by subsequent development is obtained. The patternized polysilazane film can be used 
as a photoresist as it is. Since the photoresist by this invention is a positive type, its resolution is high, 
and moreover, oxygen-proof plasma nature becomes high rather than the resist of an organic material 
system. Since especially the polysilazane film by this invention has high oxygen-proof plasma nature, it 
is very useful as alternate material of the silicon content resist in the two-layer resist method. Moreover, 
the patternized silica system ceramic coat excellent in high thermal resistance suitable as an interlayer 
insulation film, a low dielectric constant, transparency, etc. is obtained by long-duration-leaving it or 
calcinating the polysilazane film patternized by this invention. By including sensitizing dye in the 
photosensitive polysilazane constituent of this invention, positive type patterning using the cheap light 
sources, such as a high-pressure mercury-vapor lamp, becomes possible. Furthermore, by including an 
oxidation catalyst in the constituent of this invention containing sensitizing dye, the sensitizing dye 
concerned can be made to disassemble at the time of coat baking after patterning, and a transparent silica 
system ceramic coat useful as interlayer insulation films, such as a liquid crystal display, is obtained. 
Moreover, by adding a pigment to the photosensitive polysilazane constituent by this invention, it excels 
in thermal resistance, insulation, and a degree of hardness, and the good color filter and black matrix of 
pattern precision can be manufactured. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the patterning process of the insulator layer by the 
conventional method. 

[Drawing 2] It is the schematic diagram showing the patterning process of the ceramic film by this 
invention. 
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